ABSTRACT
INTRODUCTION

26
Gain modulation is a fundamental mechanism by which the brain adjusts the strength of sensory 27 signals (Salinas & Sejnowski, 2001 ). During behavior, neuronal gain is tuned moment-by-moment in neurons, the mean probability of 3-5 Hz oscillations following a 1.5 or a 3 second visual stimulus was 2.2 123 and 2.5 fold greater, respectively, than the probability of 3-5 Hz oscillations occurring during visual stimuli
124
(1.5 s stimuli: n=53, WSRT, p = 7.2 x 10 -9 ; 3 s stimuli: n = 9, WSRT, p = 0.004; Figure 
153
Oscillations were initiated on average 1.71 ± 0.12 seconds (n = 21 neurons) after visual stimulus onset and
154
were twice as likely to occur during visual stimulation than during inter-trial intervals (n=21 neurons,
155
significantly greater during active behavior than during passive viewing (WRST, p = 0.001; Figure 5D left).
0.099; Figure 5F ). 
276
In conclusion, it is possible that the mechanism identified in this study may modulate cortical 277 computations in a variety of cortical circuits during several different behaviors. More work will be needed 278 to fully understand the cellular and network properties and functional significance of subthreshold 3-5 Hz
279
oscillations. In particular, further studies will focus on understanding how and where these oscillations 280 are generated. Finally, it will be important to record subthreshold oscillations in other brain areas during 281 different behavioral tasks to confirm whether this mechanism is indeed ubiquitous in cortical circuits. 
290
and placed in a stereotaxic frame. Mice were kept at 37°C at all times using a feedback-controlled 291 heating pad. Pressure points and incision sites were injected with lidocaine (2%), and eyes were 292 protected from desiccation using artificial tear ointment. The skin above the skull was incised, a custom-293 made lightweight metal head holder was implanted on the skull using Vetbond (3M) and a recording 294 chamber was built using dental cement (Ortho-Jet, Lang). Mice had a recovery period from surgery of 295 five days, during which they were administered amoxicillin (0.25 mg per ml in drinking water through 296 the water supply). After the recovery period, mice were habituated to head fixation on the spherical 297 treadmill. On the day of the recording, mice were anesthetized with isoflurane. To fix the ground wire, a 298 small craniotomy (.5 mm diameter) was made above the right cerebellum and a silver wire was
299
implanted at the surface of the craniotomy and fixed with dental cement. A circular craniotomy 300 (diameter = 3 mm) was performed above V1 and a 3-mm diameter coverslip drilled with a 500-μm 301 diameter hole was placed over the dura, such that the coverslip fit entirely in the craniotomy and was 302 flush with the skull surface. The coverslip was kept in place using Vetbond and dental cement, and t he 303 recording chamber was filled with cortex buffer containing 135 mM NaCl, 5 mM KCl, 5 mM HEPES, 1.8 304 mM CaCl2 and 1 mM MgCl2. The head-bar was fixed to a post and the mouse was placed on the 305 spherical treadmill to recover from anesthesia. All recordings we re performed at least two hours after 306 the end of anesthesia, when the mouse was alert and could actively participate in the behavioral task. 
350
Once animals reached the target weight, they were trained to discriminate visual stimuli or auditory. In 
385
Probability of oscillation and oscillation onset was defined as the probability of the event occurring in a 386
given time bin. During the behavioral task, the optimal visual stimulus was defined as the stimulus that 387 had a greater mean evoked firing rate. 
655
The response time, when the animal must report its decision, is denoted in the light blue region.
656
Shaded regions indicate ±SEM.
657
(C) Comparison between the mean probability of 3-5 Hz oscillations during a trial (WRST, p = 0.003),
658
oscillation duration (WRST, p = 0.27), oscillation onset latency from stimulus onset (WRST, p = 0.64),
659
and discriminability (WRST, p = 0.037) during the auditory (red) and visual (blue) discrimination task.
660
Error bars represent ±SEM. 
695
(A) The mean probability of 3-5 Hz oscillation onset during and after drifting gratings presents for three 696 seconds (n = 9 neurons). Shaded regions indicate ±SEM.
697
(B) The mean probability of 3-5 Hz oscillations during and after drifting gratings presented for three 
